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Abstract
Aim—To examine whether the relationship between vision impairment and health-related quality
of life (HRQoL) in nursing home residents is impacted by co-existing cognitive impairment.

Methods—This cross-sectional study involved a total of 382 English-speaking older adults (>55
years of age) with ≥13 on the Mini Mental State Exam (MMSE) from seventeen nursing homes in
Birmingham, AL. Assessments were taken of visual acuity (Lighthouse Near Visual Acuity Test),
cognition (MMSE), and health-related quality of life (Nursing Home Vision-Targeted Health-
Related Quality of Life Questionnaire, VF-14, and the SF-36).

Results—A greater portion of participants had both vision and cognitive impairments (38.5%) as
compared to those with neither impairment (21.5%), vision impairment alone (13.4%), and cognitive
impairment alone (26.7%). Cognitive impairment did not modify the impact of vision impairment
on HRQoL. The reduction in HRQoL associated with vision impairment was similar for those with
and without cognitive impairment.

Conclusion—The deleterious impact of vision impairment on HRQoL in nursing home residents
was not exacerbated by the co-occurrence of cognitive impairment. Aging-related visual impairment
in nursing home residents is often reversible through treatment leading to improved HRQoL, and
thus it is clinically important to know that cognitive impairment is unlikely to interfere with this
benefit.
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INTRODUCTION
Visual and cognitive impairments are more common among older adults residing in nursing
homes than among community-dwelling older adults. Rates of visual impairments in the
nursing home range from 29% to 62%,[1,2] which is 3- to 30-times the rate in the community.
[3–5] As many as 50% of nursing home residents have significant cognitive impairment,[6] a
rate 2- to 10-times that among community-dwelling older adults, depending on age.[7] Both
of these impairments in older adults have been linked to reduced health-related quality of life
(HRQoL).[3,7–12] However, the majority of research in this area has been conducted in the
community setting, investigating either visual or cognitive impairment alone but not the
combined effects of both impairments. One study of community-dwelling older adults with no
cognitive impairment and age-related macular degeneration found that individuals with
advanced age, greater visual disability, and who were living alone, utilized greater formal care
services, [13] a finding which explains why persons with vision impairment may be more likely
to be admitted to a nursing home. [14]

What is even less clear is the relationship between visual and cognitive impairments among
nursing home residents, a population having a high prevalence of both vision and cognitive
impairment, and whether the presence of both impairments exacerbates the negative impact
on HRQoL. Moreover, the majority of research to date has been limited to the functional
dimension of HRQoL (i.e., activity difficulties) with little attention paid to the physical, social
and psychological dimensions. The purpose of this paper is to examine whether the relationship
between vision impairment and health-related quality of life (HRQoL) in nursing home
residents is impacted by co-existing cognitive impairment.

METHODS
Participants

Participants were recruited from 17 licensed nursing homes in and around the Birmingham,
AL area (16 for-profit and one non-profit). Recruitment procedures are described in detail
elsewhere [4] and presented briefly here. Charge nurses at each facility identified potentially
eligible residents for the study based on whether the resident was likely to be able to answer
simple questions about vision and daily activities in the nursing home. All residents of the
nursing homes, provided they met inclusion criteria, were eligible to participate in this study.
Additional inclusion criteria were at least 55 years of age, spoke English, and a score on the
Mini Mental State Exam (MMSE) ≥ 13. Comprehension of simple requests for vision screening
and questionnaire completion was critical to the validity of measures in this study. Since
previous research has indicated that persons with mild to moderate cognitive impairment
(MMSE scores ≥ 13) are able to reliably provide information regarding their health and well-
being,[15] those with scores below 13, indicating more severe cognitive impairment, were
excluded. A total of 382 participants met eligibility requirements for enrollment and agreed to
participate. Characteristics of all persons approached for recruitment and screened for
enrollment have been previously described in detail elsewhere.[4] The Institutional Review
Board at the University of Alabama at Birmingham approved the study protocol and the study
followed the tenets of the Declaration of Helsinki. Written consent was obtained from every
participants as well as each resident’s sponsor (family member or guardian) regardless of
cognitive status.

Resident medical records were reviewed to obtain demographic information (age, sex, race/
ethnicity, and education, also verified by interview) and current chronic medical conditions.
Near visual acuity was assessed in each eye separately and together using the Lighthouse Near
Visual Acuity Test (modified ETDRS) administered at 40 cm according to its standard protocol.
Testing was carried out in either the resident’s room or another private area with adequate
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lighting. The resident used whatever correction he or she would normally use for tasks at a
near distance in everyday life.

Measures of Health-Related Quality of Life
The Nursing Home Vision-Targeted Health-Related Quality of Life Questionnaire (NHVQoL),
[11] specifically designed for the nursing home population, was used to assess vision-targeted
health-related quality of life. This instrument consists of 9 subscales focusing on general vision,
reading, ocular symptoms, mobility, psychological stress, ADLs, activities/hobbies,
adaptation/coping, and social interaction. The VF-14 [16] was also used to assess vision-
targeted health-related quality of life and focuses on difficulties in everyday tasks; it was
originally developed for older adults with cataract but has been used with many older adult
populations.[17] The Medical Outcomes Study Short-Form 36 (SF-36) [18] was used to assess
generic HRQoL (both the physical and mental components). Scoring on all three of these
instruments and their subscales/components ranges from 0 (representing severe disability) to
100 (representing no disability).

Criteria for Vision and Cognitive Impairment
Cognitively impaired participants were defined as those scoring less than 24 on the MMSE,
the standard cut-off on this screening test for impairment. (Therefore, persons with cognitive
impairment in this study had an MMSE score in the range: ≤ 23 to ≥ 13). Binocular near visual
acuity worse than 20/60, a common definition for low vision, was used to define participants
with visual impairment. We chose to focus on near vision impairment (as opposed to distance
vision), as this impairment would be most relevant to a nursing home resident’s everyday task
ability in the immediate surrounding of their rooms (e.g., reading, self-care activities, social
interactions in their rooms). Both visual and cognitive impairments have been shown to
diminish one’s capacity to engage in these types of activities, which in turn affects physical,
mental, and psychosocial well-being and self-perceptions of HRQoL.[8,11,19] Participants
were then classified into the following four categories for analytical purposes: 1) No vision
impairment/no cognitive impairment; 2) Vision impairment/no cognitive impairment 3)
Cognitive impairment/no vision impairment; or 4) Vision impairment/cognitive impairment.

Statistical Analysis
Multiple linear regression was used to estimate the association between vision and cognitive
impairment and HRQoL scores adjusted for the potentially confounding effects of age, gender,
race, and number of chronic medical conditions. To evaluate whether the joint effect of vision
and cognitive impairment had an impact on HRQoL scores beyond their individual effects, an
interaction term was included in the multiple linear regression models. P-values ≤0.05 were
considered statistically significant. The available sample size (N=382) allowed us to detect as
significant interactions that included between group differences in NHVQoL, VH-14 or SF-36
scores of 10 or more with adequate power (~70%).

RESULTS
Table 1 presents demographic characteristics, MMSE scores, and the number of medical
comorbidities according to impairment group. Relatively few participants had vision
impairments alone (13.4%), while 21.5% had neither vision nor cognitive impairment, 26.7%
had cognitive impairment alone, and the largest group had both cognitive and vision
impairments (38.5%). The majority of participants were females (81.2%) of white, non-
Hispanic origin (74.1%) in their 70’s or 80’s (74.1%). Nearly half (48.7%) of participants had
at least a high school education. Participants had an average of 5–6 chronic medical conditions.
Impairment groups differed significantly in age (p = 0.02), race/ethnicity (p = 0.002), sex (p =
0.02), and education (p <0.0001), with the dually impaired group and cognitively impaired
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group tending to be older, African American, and have less education. Relatively few men had
visual impairment alone compared to the other groups. All groups were similar in terms of the
number of chronic medical comorbidities.

Table 2 presents the mean scores on the HRQoL instruments according to vision and cognitive
impairment. With one exception, cognitive impairment does not appear to modify the impact
of vision impairment on HRQoL. That is, the reduction in HRQoL associated with vision
impairment is similar for those with and without cognitive impairment. The one exception is
the ocular symptoms score on the NHVQoL instrument. Among subjects without cognitive
impairment vision impairment is associated with higher scores (less disability) on the ocular
symptom subscale; conversely among those with cognitive impairment, vision impairment is
associated with lower scores (more disability).

DISCUSSION
The co-existence of visual impairment and cognitive impairment in older adult nursing home
residents is a common finding.[2] Cognitive impairment is seen in greater frequency among
nursing home residents with visual impairments than in those without. Likewise, of people
with vision impairment in the present study, almost 75% also had cognitive impairment,
whereas about half of persons without vision impairment had cognitive impairment. Our
findings also reflect typical relationships between visual and cognitive impairment and
demographic variables, where both the prevalence of vision impairment and of cognitive
impairment increase with age and are more prevalent in women, African-Americans, and those
with less education.[1,7,19–21]

This is the first study to our knowledge to examine the joint effect of visual and cognitive
impairments on HRQoL in nursing home residents. It was hypothesized that having both
impairments would lead to greater threats to HRQoL than having either impairment alone.
However, the results of this study did not confirm this hypothesis. We found that the existence
of cognitive impairment does not modify the effect of vision impairment on HRQoL. Vision
impairment was associated with lower HRQoL to no significantly greater degree in those with
cognitive impairment than it was in those without cognitive impairment. This is similar to the
findings of Whitson and colleagues [9] who explored the effect of having both visual and
cognitive impairments on the outcome of disability in community-dwelling older adults. They
also found that these impairments did not act synergistically, rather their negative effect on
disability was additive and independent from one another. It appears that HRQoL in nursing
home residents with MMSE scores of ≥ 13 is driven more by visual ability rather than cognitive
ability. Real and colleagues also found that in individuals who were willing to trade
hypothetical time from their life in order to cure their visual disability, their quality of life was
determined primarily by this visual disability even in the presence of other comorbid diseases,
showing the strength of the effect of visual impairment on perceptions of quality of life. [22]

Strengths of the study are as follows. Our measures included both disease specific (NHVQoL
and VF-14) and general (SF-36) measures of HRQoL addressing all 4 domains of QoL (i.e.,
physical, functional, psychological, and social). Our study contributes to a gap in the literature
as previous studies on nursing home residents have not examined the joint effect of sensory
and cognitive impairments on HRQoL in more than the functional domain. Additionally, one
of the vision-specific measures of HRQoL used in this study, the NHVQoL, is specifically
designed for use with older adult nursing home residents. Traditional vision-specific HRQoL
measures have been geared towards community-dwelling persons of varying age groups and
eye conditions. The NHVQoL targets issues of HRQoL of particular importance to nursing
home residents such as ocular symptoms and basic ADLs, while omitting non-relevant issues
related to driving and household care,[11] providing a more valid interpretation of HRQoL
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based on real-world visual needs of nursing home residents. Had a dementia specific HRQoL
questionnaire been used in the present study, a larger effect of cognitive impairment on HRQoL
may have been observed as dementia specific HRQoL questionnaires target QoL issues most
pertinent to persons with cognitive impairment.[15]

Study limitations must also be acknowledged. Cognitively impaired participants provided self-
reports of HRQoL. However, it has been previously shown that persons with MMSE scores as
low as 13 can reliably provide information regarding HRQoL.[15] Furthermore, the NHVQoL
was validated in a similar sample of cognitively diverse nursing home residents (mean MMSE
of 20, range 6–30) finding that subscale scores did not differ as a function of MMSE score.
[11] Persons with MMSE <13 were excluded in the present study in an effort to enhance validity
and reliability of self-reports. As a result, the findings of this study are not generalizable to
individuals with severe dementia and the exclusion of this group could have biased prevalence
estimates of visual impairment, a challenge for future research.

The findings from the current study have important implications for both clinical practice and
future research. Both the American Academy of Ophthalmology [23] and the American
Optometric Association [24] recommend that all older adults have annual or biannual eye
exams, which equally applies to older adults residing in nursing homes. This recommendation,
specific to nursing home residents, has appeared in the literature for over 30 years [25] and has
yet to be widely implemented.[4] This study found that vision impairment adversely affected
HRQoL both with and without the presence of cognitive impairments. This is an important
finding because while aging-related cognitive impairments are largely irreversible, many visual
impairments are remediable through refractive error correction and cataract surgery.[10,12]
This is clinically practical, because in addition to cognitively intact individuals, older adults
with cognitive impairment can also benefit from these eye care interventions.[26] Additionally,
improved vision among nursing home residents of varying levels of cognitive status has led to
improvements in HRQoL.[10] Previous studies have shown that nursing home residents who
had vision optimally corrected with low vision aids were less functionally impaired than their
uncorrected peers,[27] and others have recommended consulting with nursing home facilities
to encourage environmental modifications (e.g., proper illumination and staff training in low
vision rehabilitation) to aid visually impaired residents.[28] This is important because
improved vision in cognitively impaired individuals could also lead to reductions in the level
of care they require from nursing staff .[1] Future work is needed in this area to establish and
enact policies to provide nursing home residents (including those with cognitive impairments)
with regular eye exams and ensure their access to appropriate corrective measures.
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